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Abstract 
Oceanographic factors (biological, physical and chemical) and fisherman’s expertise are the 
two basic ways for determining potential fishing zones. There are many disadvantages with 
this approach when it comes to determining the exact potential fishing zones(PFZs) spatially 
and temporally.  
 In our proposed framework, we have come up with a data mining approach for identifying 
PFZ in Indian ocean. We procured spatio -temporal images from Copernicus Online Data 
Access (CODA) and then extracted characteristics, Sea Surface Temperature (SST) and Sea 
Surface Chlorophyll(SSC) with the help of Sentinel Application Platform(SNAP).   
 The results of this extraction method were used as Training data in the classification 
process, which was then used to PFZs. During the classification process, we utilized 
ensemble learning approach consists of different algorithms such as KNN, Naïve-Bayes, 
KNN classifier-5, KNN-classifier-10, Support Vector Machine (SVM), logistic regression, 
decision tree. The result gave an average accuracy of 80%, which showed that the proposed 
framework can be used effectively to determine PFZs.  
 To validate the framework, we followed the process of cross-validation with the labelled 
data. The results showed that the proposed data mining framework predicted the correct 
values.  
  
Keywords — Oceanographic parameters, Potential Fishing Zone (PFZ), Ensemble learning.  
 
INTRODUCTION   
Oceanographic parameters like Sea 
Surface Temperature (SST) and Sea 
Surface Chlorophyll (SSC) are important 
for fishing ground. These parameter show 
strong correlation with certain aquatic 
environments.  
 
The SST is a physical oceanographic 
factor that is widely used to determine fish 
availability. The SST tends to be zonal, 
and the SST range depends on the region.   
  
   
The SSC has a strong correlation in the 
primary production of phytoplankton, the 
first food chain of the pelagic species. The 
SSC  content in an aquatic environment is 
an indicator of phytoplankton levels. In 
other words, the SSC content can also 
indicate the fertility level of an aquatic 
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environment [5], [6].  For different marine 
environments, there are different 
characteristics for determining Potential 
Fishing Zone (PFZ).  
 
There are various methods in order to 
identify PFZ in a specific location, by 
utilizing the characteristics derived from 
remote sensing data. These studies 
involved several approaches such as 
Geographic Information System (GIS) 
application, Knowledge-based expert 
system approach, simple prediction map 
approach and data mining approach.     
  
LITERATURE SURVEY  
We are working on images which are 
obtained by CODA and further processed 
by Sentinel software.  
  
CODA 
CODA stands for Copernicus Online Data 
Access. European Commission in 
partnership with the European Space 
Agency (ESA) has directed CODA and it 
is the world’s largest single Earth 
observation program. 
   
Its aim is at achieving a global, 
autonomous, high quality, wide range 
Earth observation capacity. ESA as a main 
partner has performed much of the design 
and oversees and co-funds the 
development of Sentinel mission 1, 2, 3, 4, 
5 and 6 with each sentinel mission 
consisting of at least 2 satellites.  The main 
objective of CODA is to use multi-source 
data to get timely and quality information, 
services and knowledge along with 
providing autonomous and independent 
access to information in relation to 
environment and security on global level.   
 
The geo-spatial information services 
offered by Copernicus can be grounded 
into 6 main interacting themes:  
1. Land  
2. Ocean  
3. Emergency response  
4. Atmosphere  
5. Security  
6. Climate change  
  
Copernicus builds upon 3 components:  
1. Space component – involves 
observation satellites and associated 
ground segment which focus on 
missions like observing land, 
atmospheric and oceanographic 
parameters.  
2. In-situ measurements – includes 
ground based and airborne data 
gathering networks providing 
information on oceans, continental 
surface and atmosphere.  
3. Services to user.  
  
Sentinel 
ESA is currently developing 7 missions 
under the Sentinel program. The Sentinel 
missions include radar and super-spectral 
imaging for land, ocean and atmospheric 
monitoring.  
 For our project we have used Sentinel 3. It 
will provide ocean and global land 
monitoring services. The first Sentinel 3 
satellite was launched on 16 January 2016 
by a Eurockot Rokot vehicle from the 
Plesetsk Cosmodrome in Russia  
  
SNAP 
A common architecture for all Sentinel 
Toolboxes is being jointly developed by 
Brockmann Consult, Array Systems 
Computing and  C-S called the Sentinel 
Application Platform(SNAP). The SNAP 
is widely used for Earth Observation 
processing and analysis. 
 
PFZ   Determination 
Various approaches have been used for 
determination of PFZs. These approaches 
included data such as fish catch and 
oceanographic parameters (SSC, SST, 
etc.). Remote sensing satellites were used 
for the purpose of extracting these 
oceanographic parameters. 
The fish presence depends upon the marine 
environmental conditions which are 
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influenced by oceanographic 
characteristics. 
 
Traditional methods that clustered rough 
PFZs utilized only fish catch data without 
environment factors. Thus, this method 
was less applicable in real-world situations 
in determining PFZs. Thus proposed 
technique is a data-driven learning 
method.   
 
Our contribution in this paper is to propose 
a novel framework that identifies data-
driven PFZs based on fishery data utilizing 
the ensemble learning approach.  
 
The most common approach in 
determining the PFZs is the GIS 
application. This approach uses an overlay 
analysis to obtain the oceanographic 
parameters of the regions identified as 
having abundant fish [15].  
 
Table 1: Comparison of PFZs studies 
 GIS  
APPROACH  
Fishery  data, SST and 
SSC  
Overlay method  Potential fishing 
ground  
KNOWLEDGE  
BASED  
EXPERT  
SYSTEM  
SST, SSC and Turbidity  Heuristic rule based on 
the expert knowledge  
Potential fishing 
ground  
SIMPLE  
PREDICTION  
MAP  
Fishery  data,  
SST,  SSC,  
SSHA   
Generalized addictive 
model   
Potential fishing 
ground  
 
APPROACH  DATA METHOD 
RESULT  
The first process is to identify fishing 
grounds on the image of a particular area 
and then overlay the image with 
oceanographic SST images and the SSC 
image.   
 
The result is distribution of SST and SSC 
for a certain area that has high amount of 
fish. The main drawback of this approach 
is that only one area is processed at a time. 
Multiple executions are performed if there 
are multiple images for a single data point. 
 
The next method is the Knowledge-based 
expert system. It uses GIS applications for 
analysis and depends upon prior rules 
decided by experts. The data used in this 
study were the SST, SSC, and cloudiness 
from 2010 to 2017 [downloaded from the 
Copernicus Online Data Access (CODA) 
satellite and pre processed. Then, the 
heuristic rule model was used to predict 
fishing grounds.   
 
Another approach to determining the PFZ 
based on the data-mining approach is the 
classification technique. The PFZs are 
determined by utilizing spatial data from 
the location where fish are frequently 
caught. KNN classification is used to 
classify spatial-data which ultimately 
provides a rough idea of potential 
harvesting area. 
 
The knowledge based approach system 
proposed by Sadly et al is the closest 
approach for our proposed system. Both 
the approaches utilize classification model 
to identify PFZs while the attributes are 
similar. 
 
PROPOSED SYSTEM  
 
Fig 1. Block diagram 
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 The proposed system consists of the user 
image as input which is collected from 
Copernicus Online Data Access (CODA). 
The image set consist of various 
parameters which need to be separated for 
getting the correct result. For this purpose, 
Sentinel Open source tool is used. Manual 
Masking of an image is done through 
Sentinel. For masking purpose area, band 
level, quality level is selected and then the 
prescribed image is generated.   
 
For e.g. consider if image for SST is to be 
masked then the range for quality level is 
made from 0-2.   
 
Once the images are masked then specified 
points are selected which then further 
generates .CSV file consisting of comma 
separated value  Collection of such files is 
then provided as an Input to the classifier 
model.  
 
Now the classifier module consists of 
various classification algorithms which 
help to compare the output accuracy of 
each image Thus we are using Ensemble 
Learning approach.  
It is a machine learning paradigm where 
multiple learners are trained to solve the 
same problem. In contrast to ordinary 
machine learning approaches which try to 
learn one hypothesis from training data, 
ensemble methods try to construct a set of 
hypotheses and combine them to use.  
 
In our system we are using multiple 
classification algorithms like KNN, Naïve 
Bayes, Decision Tree, etc. The result of 
each method is shown and further the one 
which gives the best accuracy is 
considered due to ensemble learning. Once 
the training phase is completed the module 
is tested with new parameters. The area 
whether PFZ or NPFZ is determined lastly.   
 
For determining the correctness various 
parameters used are:  
1. Accuracy  
The accuracy metric was obtained by 
comparing the classification result and 
actual data. It is given by  
  
2.  Precision 
Precision is the fraction of relevant 
instances among the retrieved instances 
 
 
3. Recall is the fraction of relevant 
instances that have been  retrieved over 
the total amount of relevant instances  
 
  
RESULTS AND DISCUSSION  
The first phase of the framework proposed 
in this study was Image extraction from 
CODA and subsequently making it using 
Sentinel tool. The purpose of using CODA 
for the extraction is that it is world’s 
largest single Earth Observation 
programme and it is directed by European 
Commission in partnership with the 
European Space Agency (ESA).  After the 
masking process the exact results are 
found out manually and are entered in the 
final database. The same process is done 
for calculating the results with respect to 
other characteristics like Sea Surface 
Chlorophyll, etc. Using the result set as an 
input the classifier module is trained. 
   
The module consists of various 
classification algorithms. These algorithms 
calculate PFZ or NPFZ based on the input 
provided. The accuracy is provided based 
on the correctness of the points. The user 
will provide new coordinates which will 
be further processed by Classifier module 
and the result will be provided.  
  
CONCLUSION   
Our proposed system will identify area 
consisting of large amount of Fish catch 
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which ultimately gives us high PFZs. Data 
integration is boosting framework to the 
current data processing methods.  
 
Hence the framework proposed in this 
study delivers a prediction model of the 
potential fishing area considering spatio-
temporal approach and oceanographic 
characteristics such as SST and SSC. 
  
New oceanographic parameters can be 
added for determining PFZ in future. Other 
prediction methods can also be 
implemented to increase the performance. 
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